Isopentenyl diphosphate and dimethylallyl diphosphate/isopentenyl diphosphate ratio measured with recombinant isopentenyl diphosphate isomerase and isoprene synthase.
Isopentenyl diphosphate (IDP) and its isomer dimethylallyl diphosphate (DMADP) are building units for all isoprenoids; thus, intracellular pool sizes of IDP and DMADP play important roles in living organisms. Several methods have been used to quantify the amount of DMADP or the combined amount of IDP plus DMADP, but measuring the DMADP/IDP ratio has been difficult. In this study, a method was developed to measure the ratio of DMADP/IDP. Catalyzed by a recombinant IDP isomerase (IDI) together with a recombinant isoprene synthase (IspS), IDP was converted to isoprene, which was then detected by chemiluminescence. With this method, the in vitro equilibrium ratio of DMADP/IDP was found to be 2.11:1. IDP and DMADP pools were significantly increased in Escherichia coli transformed with methylerythritol 4-phosphate pathway genes; the ratio of DMADP/IDP was 3.85. An E. coli strain transformed with IspS but no additional IDI had a lower DMADP level and a DMADP/IDP ratio of 1.05. Approximately 90% of the IDP and DMADP pools in light-adapted kudzu leaves were light dependent and so presumably were located in the chloroplasts; the DMADP/IDP ratios in chloroplasts and cytosol were the same as the in vitro ratio (2.04 in the light and 2.32 in the dark).